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ABSTRAK 
Pada masa kini industri pembinaan seperti industri bahan terus meningkat dengan ketara 
di pasaran domestik dan juga pasaran global disebabkan oleh peningkatan penduduk di 
Malaysia setiap tahun. Batu bata telah wujud selama berabad-abad dan ia merupakan 
salah satu komponen penting dalam industri bahan binaan yang mendapat permintaan 
tinggi dan memerlukan lebih banyak penggunaan pasir dalam proses membuat bata. 
Selain itu, terdapat isu-isu yang berkaitan dengan bahan buangan seperti klinker kelapa 
sawit dan sekam padi yang telah dibuang di tapak pelupusan tanpa digunakan. Oleh itu, 
kajian eksperimen ini dijalankan di makmal konkrit di Universiti Malaysia Pahang untuk 
menentukan keberkesanan pengeluaran bata pasir yang berdasarkan penggunaan klinker 
minyak kelapa sawit dan sekam padi. Bata kawalan dibuat daripada campuran simen, 
pasir dan air. Sementara itu untuk bata alternatif, peratusan pasir digantikan dengan 
klinker minyak kelapa sawit sebanyak 10% dengan sekam padi sebanyak 10%, 20%, dan 
30%. Saiz bata pasir yang dihasilkan adalah berdasarkan Spesifikasi Standard JKR untuk 
Bangunan Kerja (2005) iaitu 225 mm X 113 mm X 75 mm. Kajian ini adalah penting 
untuk menganalisis potensi klinker sawit dan sekam padi sebagai pengganti separa 
agregat halus dalam pengeluaran bata pasir. Selain itu, penyelidikan ini lebih memberi 
tumpuan kepada bahan mesra alam yang dapat menyumbang ke arah kelestarian bahan 
hijau. Hal ini demikian dengan menggunakan bahan ini sebagai pengganti agregat halus 
boleh membantu pengurangan bahan buangan. Berdasarkan kajian ini, ujian yang terlibat 
adalah ujian ketumpatan, ujian penyerapan air, ujian kekuatan mampatan dan ujian 
kekuatan lenturan. Kajian eksperimen dijalankan selama 3 hari, 7 hari, 14 hari dan 28 
hari selepas menjalani proses pengawetan air dan udara. Oleh itu, hasil ujian yang 
diperoleh daripada bata alternatif dibandingkan dengan bata kawalan. Setelah 
mempertimbangkan hasil dan perbincangan semua tujuan utama dicapai.Kesimpulannya 
kajian ini dapat diringkaskan bahawa klinker minyak kelapa sawit dan sekam padi adalah 
salah satu bahan sisa yang sesuai untuk menjadi pengganti separa agregat halus dalam 
pengeluaran bata pasir. Penggantian 10% C + 10% RH disarankan sebagai nisbah terbaik 
dalam meningkatkan kekuatan dan ketumpatan batu pasir berbanding penggantian 20% 
dan 30% RH. 
 
iv 
ABSTRACT 
Nowadays construction industry such as material industry continues to emerge 
significantly in the domestic as well as global market due to increase the population in 
Malaysia. The brick has been around for centuries and it is the one of the most important 
component in construction material industry that have highly demand and required more 
consumption of sand in brick making process. Besides that, there are issues related to 
waste material such as palm oil clinker and rice husk that have being dumped in landfills 
without being used.Thus, this experimental study are carry out in concrete laboratory at 
University of Malaysia Pahang to determine the effectiveness of sand brick production 
that based on utilization of palm oil clinker and rice husk. The control brick are made 
from mixture of cement, sand and water. Meanwhile for alternative brick the percentages 
of sand are replaced by 10% palm oil clinker with rice husk of 10%, 20%, and 30%. The 
size of the sand brick produced are based on JKR Standard Specifications for Build ing 
Works (2005) which is 225 mm X 113 mm X 75 mm. This study is important to analyze 
the potential of palm oil clinker and rice husk as partial replacement for fine aggregate in 
sand brick production. Furthermore, this research more focusing on eco-friendly materia l 
that can contribute towards sustainability green material. This is because by using this 
material as replacement of fine aggregate can help reduction of waste. From this research, 
the test that involved are density test, water absorption test, compressive strength test and 
flexural strength test.This experimental studies were conducted for 3 days, 7 days, 14 
days and 28 days after undergone water and air curing process. Hence, the result testing 
obtained from alternative brick are compared with control brick. After considering result 
and discussion all the main objectives are achieved. Therefore, from this research it can 
summarize that palm oil clinker and rice husk is one of waste material that suitable to be 
as partial replacement for fine aggregate in sand brick production. The replacement of 
10% C + 10% RH is recommended as the best ratio in increases the strength and density 
of sand bricks compared to replacement of 20% and 30% RH. 
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CHAPTER 1 
 
 
INTRODUCTION 
1.1 Background of Study 
The construction field is a vital and productive field of the Malaysia economy. As 
a developing country, Malaysia has realized the crucial role of the construction field is 
not only in economic growth but also important in improving the quality of life and living 
standard of Malaysian community. Nowadays Malaysian construction industry such as 
material industry continues to emerge significantly in the domestic as well as global 
market due to increases the population every year. According to the Statistics 
Department, Malaysia it projected that the Malaysia’s population will grow to 38.6 
million in 2040. The population increase may be caused to increase the demand in many 
industry production. 
 
 
 
 
 
 
 
 
 
 
Figure 1.0  Population projection and annual population growth rate in Malaysia 
Sources: (Department of Statistics, Malaysia, 2014) 
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Table 1 Estimated demand for major construction material in Malaysia 
Sources: (CIDB Malaysia, 2018) 
Table 1 represent the 8 types of materials  such as steel reinforcement, ready 
mixed concrete, plywood, bricks, paints, sand, glass and cement that has emerged as the 
main construction material that have highly demand and most frequently required for any 
project. From the demand, the materials such as bricks and sand is highly get attention to 
increase research in order to develop another alternative to create more advantages 
toward construction material industry. 
The brick has been around for centuries and it is the one of the most important 
component in construction material industry that contributes to high cost. It is widely 
used in various constructions such as wall, pole, floors, stairs and street. Bricks are define 
as a building material in the form of rectangle and made of major raw material types such 
as clay, sand, and cement. Usually brick size are based local standards which is normal  
dimensions is about 215mm x 102.5mm x 65mm which if mixed with a mortar layer size 
of 10mm (Polytechnic Module, 2012). An interesting thing about bricks is dimension and 
size has not changed. Generally, there are two types of bricks produced and used in local 
construction of houses and building which are clay brick and sand brick.  
However, in this study sand brick are selected to be main subject. Sand bricks are 
made from a mixture of sand, cement, and water. In addition, in this research palm oil 
clinker and rice husk will be replace fine aggregate in the mixture of sand brick.Palm oil 
clinker is a by-product waste produced from burning of palm oil fibre and palm oil shell 
Construction Material Unit Material Quantity 
Steel reinforcement 
Ready mixed concrete 
Plywood 
Bricks 
Paint 
Sand (finishes) 
Glass 
Cement (finishes) 
tonne 
m2 
piece 
pallet 
5 litre 
tonne 
m2 
tonne 
1.5 million 
19.1 million 
49.5 million 
12.8 million 
12.7 million 
25.5 million 
28.4 million 
2.6 million 
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inside the boiler under high temperatures. Generally these wastes are being dumped near 
the palm oil mill thus resulting environmental pollution (Arunima, 2016). Meanwhile rice 
husk is an agriculture waste material abundantly available in rice-producing countries. 
The utilization of palm oil clinker and rice husk as partial replacement for sand in sand 
brick production can be one of option to reduce the amount of products that should be 
disposed in landfills and possibly eliminate the environmental impacts. 
 
1.2 Problem Statement 
In the 21st century, the introduction of sustainable development in the 
construction industry as well building materials has received considerable attention. The 
world is increasingly aware of that brick production costs are rising due to high demand, 
lack of resources non-renewable natural and high energy cost. In addition, for production 
sand bricks required the more usage of sand as it is one of the main ingredient in the 
mixture. Based on (Ali, 2017) it said that the raw sand in Malaysia is increasing from 
year 2014 which is about 29,862,000 tonnes to 34,341,300 tonnes on 2015 respective ly. 
This increment shows that the demand of sand is quite high as well as the mining activit ie s 
also increasing that may lead to the serious environmental problem such as channel 
degradation and erosion, head cutting, increased turbidity, stream bank erosion and 
sedimentation of riffle area. Besides, according to (Gabir, 2017) it state that there is a 
shortage of sand due to high demands for construction material even it is not the level of 
panic.  
Meanwhile according to (Abutaha, 2016), Malaysia is the second largest materia l 
palm oil producing country that generates palm oil clinker as waste which projected to 
grow because increasing demand for consumption of palm oil. This material is dump at 
the landfill without any utilization and estimated around 2.6 million tons of solid waste 
was produced annually by the palm oil industry. Besides, (Habeeb & Mahmud, 2010) 
revealed that rice husk is an agricultural residue that accounts for 20% of the 649.7 
million tons of rice produced annually worldwide without being used. Hence, to 
overcome the issues related with the disposal waste material in landfill without any 
utilization the efforts can make by utilize this material as partial replacement in sand brick 
52 
 
REFERENCES 
Aris, A. A. (2017). Study of sand brick properties with partial replacement of rice husk 
as sand with ratio 10%,20%,30%. Procedia Civil Engineering, 1-5. 
Arunima V R, A. P. (2016 ). Experimental Study on the Properties of Hardened Concrete 
Using Palm Oil Clinker as Repalcement Material for Fine Aggregate . 
International Journal of Scientific & Engineering Research, 37-41. 
Arunima V R, S. S. ( June 2016 ). Study on Fresh Concrete Properties Using Palm Oil 
Clinker as Fine Aggregate Replacement Material . International Journal of 
Recent Trends in Engineering & Research (IJRTER), 2455-1457. 
E.Emley, W. (1917). Manufacture and properties of sand lime brick. United State: 
Washington Government Printing office. 
Fuad Abutaha, H. A. (2016). Effect of palm oil clinker (POC) aggregates on fresh and 
hardened properties of concrete. Construction and Building Materials, 412-423. 
Fuad Abutaha, H. A. (2017). Effect of Coating Palm Oil Clinker Aggregate on the 
Engineering Properties of Normal Grade Concrete. 
www.mdpi.com/journal/coatings, 1-26. 
Industry, A. B. (2007). Specifications for and Classification of Brick. 
J.Sutas, L. ( 2012). Effect of Rice Husk and Rice Husk Ash to Properties of Bricks. 
Procedia Engineering Volume 32, 1061-1067. 
K. Muthusamy, M. F. (2017). Palm Oil Clinker :A Potential Partial Sand Replacement in 
Brick Production . International Journal of Civil Engineering and Geo-
Environmental, 133-135. 
53 
 
Kung-YuhChiangaPing-HuaiChouaChing-RouHuaaKuang-LiChienaChrisCheeseman. 
(2009). Lightweight bricks manufactured from water treatment sludge and rice 
husks. Journal of Hazardous Materials, 76-82. 
Malaysia(JKR), J. K. (2005). Standard Specifications for Building Works. JKR 
20800.132-23 . 
Marques, W. A. (2016). Ecological Soil-Cement Bricks from Waste Materials. 
SpringerBriefs in Applied Sciences and Technology, 5-7. 
Mohd, A. A. (2015). Palm Kernel Shell as partially replacement of fine aggregates in 
concrete. 4-16. 
Muhammad Munsif Ahmad, F. A. (2015). Properties of Cement Mortar Consisting Raw 
Rice Husk. Applied Mechanics and Materials Vol. 802 , 267-271. 
Norhayati binti Mohd Nor, K. b. (n.-d). Civil Engineering Laboratory Manual (3rd 
Edition). Faculty of Civil Engineering & Earth Resources. 
Ouedraogo, Y. D.-T. (Jan 2018). Mechanical, Microstructural and Mineralogica l 
Analyses of Porous Clay Pots Elaborated with Rice Husks.  Journal of Minerals 
and Materials Characterization and Engineering , 257-270. 
Razak, H. A. (2016). Effect of palm oil clinker incorporation on properties of pervious 
concrete. Construction and Building Materials, 70-77. 
Razak, J. K. (2015). Utilization of Palm Oil Clinker as Cement Replacement Material. 
Materials (Basel), 8817–8838. 
Salleh, I. b. (2012). Study on properties of clay brick and CB brick under different heating 
rate. Faculty of Civil and Environmental Engineering Universiti Tun Hussien Onn 
Malaysia, 8-11. 
Simsek, G. G. ( 2013 ). Porous clay bricks manufactured with rice husks. Construction 
and Building Materials , 390–396. 
 
